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mm^: mmm 

[11*^1] -^is^^mt^^m\zmi(D%yT^ A. ii2®^7T-fAfe 

mmm 2(D%yr^ Aiimmmn%\iSi^'^mmm i ©m^r^^-md ^ 
(Dm 2 (DW.^'^%imY^2^'^ 

z: ^ #^ i: -r ^ 3t 7 T /^^itliS&c 

CM^^2] mmmio)%-7r^^-^(D^^i^^hmmm3(D%yT>(^^(D 

^RSLgiKDit (Lg/Lp ^b'^O. 1 je;TT'&'&^i:$:#Mi:-r-5»*JfilfB^ 

#^ -r ft 1 fH«® ^ 7 T -r A^^^s&o 

[»^«4 ] B&fBig 1 (Dm,^^Wimiyi<Dmnm^ ^}mmm 2 (o?g;R:9'iS[ 

mmm i<D^y7-(A^^ x:^mmm 3<Dytyr^ A't^^^etKommm 1 (d^m 
5>tfeffiD^, mmm2(D%y7^A(Dmmm2(Dm^^wcmD2. ^^^mz. 

ean^-S^'^'^'^^ tafias 2 ©3^ 7 T LgSrgfe^b. 

Lg^trfsan 2(D%y7>( A<Dmm-f^mizmmm io>%y7 4 f^^mm 
t^^ii^K^ mmm 2(r>%yr4 n(Dmm^^m\zmmm z(h%y7>{)^^m. 

mmm\<D%y7>{)^iB>^nmmm3(D%y7'i)^^t\>^t\>(Dm%(Dj^-nt.fz. 
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mmm 6 ] m^m imm<D^y7-( ^^^^^ ^ mmm:^ ^^n^w^t 
mmm i ® 3^ ^ r >f a j: xfmmm z(D%y7^ A-en^ti^ttfiBm i o^w.^ 

:9-MDp tfflsm2CD^"7r>r A®tfiSail2(Z)l2g:R5)-t!i:#D2. ^^tJ^ic, 

call 

•r % fc. Iff IHH 2 <D ^ r -r MSaffiSSM tSfSaH 3(D3t7T-f>''«$:^ 
:L(D%y7^jmm.^^W^^^X%^'-y^)yii\^^ 

:7 r -r A * S L 3 M < S 

[0 0 0 1] 

:$i^mit. m^9bmMx<Dm.M'^mm<D^^t)^s.\>^izm^j^^2m<Dyty74A 
fj^mm ^nr=.yty7-fj-<^m^. z.<D^^rj^^y7^^mm^^ m^ tt%^- 



miiE# 2001-3079327 



#2001—027217 



[0 0 0 2] 

^^^^i^M (WDM: Wavelength Division Multiplexing) ^JUi/X^Ali 
[0 0 0 3] 

TT. Naito, et al., "1 Terabit/s WDM Transmission over 10,000k 

m", ECOC'99, PD2-1 (1999)j (IS 1 ^HR) lCfB«$ 4^fe^^&5l^(^^7 T A'gji 

mit. m^(^Mn:&M''^^r±mmi^^m-t^tyy^jv=^-]^%yr-(J^ (IE 

Ai^. mMi^ 5 5 ycim^ic^vNT, iE(D'M^^mti:mm:k^^^=^'-\^y^- 

[0 0 0 4] 
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[0 0 0 5] 

^ia#fFll5 ,8 9 4,5 3 7 ^mMW (^2 jti^) lC||^Stlfe3^>'T 

m^n^^nv. i^mm^^mm (.mzm^mu^) (D^^fjmm^n^tt.^ 

[0 0 0 6] 

[^^*^«?^ b J: -3 i: t-S^S] 
jfe®^ :7 T >f y^-eilS^li, i: b T ^mmM^WnaymMmM^ $ v^ r h 

[0 0 0 7] 

±mmz^mizmB'^tir^ytyr4^-^^mm^. ±i^<D^i-mM^m<D 

ti 00 ;R S <Z) Jt A'Jm^ ® # $ ti -5 r i: ^'^i^MIT' ^ s o 

[0 0 0 8] 
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[0 0 0 9] 

Bf4 (a) li?SJg3^>!r-:/;i/0mffi^5t5:^-t|gI-e^y, 04 (b) 
[0 0 10] 

04 (a) lC5^Sti-g> J:e)tc, 3t>r->^>li, ^fS:(Z»fe:7 r /^'^jUS&^M^ 
-r'S3fe>'r-rA:3.-^y h(Z)^Mic, SdS-fJ^M^. 

zL—vv\%. 04 (b) ^c5t$tls J:e)ic, ^tb'mu(r>nm^w^o^%y7>{)^ 

[0 0 1 1 ] 

tl<5#3^ 7 T >r A^JzlS^« > - K3fe 7 T-r A (SMF: Single 
Mode optical Fiber) :$MS[W«3t 7 r A (DCF: Dispersion Compensati 

ng optical Fiber) i: (C 0: U > F^fe T Aii 2 0 p s / 
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[0 0 12] 

mz. IKS (b) fc^stis J; e>tc, sMFm<^^3t)^i omr=:n^m^ti. D 

ti^3 5 OmMVfmm^n^. 0 5 (d) lC^$tl"5 J:^JC. S/-::^J¥mb 

®|^{C, SMFMcDj^g|5:^U 5 0 m^lt-WE^Stl, D C F m<D^3f}^ 7 0 mtdH 
-Wm^tl-So Je^±0X@$:MT> SMFMT'li, ft^fi^JtC-W »J 2 5 0 m 
tfStV. Zi<Dm*)}h^iZmvmM^WCtl^5 p s /nm ( = 20ps/nm/km X 0 . 25kni) 

(^)-fJjyii^{CHUM:R43'SS::^j'^- 2 2. 5 p s/nm ( = -45ps/nm/kmX 0.5km) :^ 
[0013] 

mz. yty r4 A^m^(Dnm^n'etnzi5i'f^m^)7i,^M<Dji^mti'^'^mx^ 
ii^Att, yt^-^;vmmiCo^jimiz-i3ii^^^i^iif,v(D^^izj:vm^£^j. 

[0014] 

hxmv sXnmmm<DmmxmtfmiZ'^t>i±^^iiif^m^-^ti^o vas^h. ± 
ma)m(D^z)izm*)7h^izm^)mmm^^mt>m-tp s/nm^^fbL, 

, -^xitrjt\,^mvj2^^niziz^cxmmmM^m(^mmi)m^j:^t.. #^^t 
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[0 0 15] 

n^x%^ii^}ihxmm(D^i^^mn^^^mzmm-t^:r.ti!)'ix^^ybyy>f 

So 

[0 0 16] 

3 <D^yy>cA^ti^nti^m^^m^xm i (DmrR^mmD^^m v. m2<Dyt 

yT>(jmm^^m^-t^:^mx$>-DX. (d Hi^^t^r-f a^jc^hs®^ 
yT^/i^ti^n(omi(DmM^mmr>^, m2(DytyT^ji<Dm2(Dm-^^m 

S$ h2<^m2(D^yT'iA(D-t^mizmi(Dyty7^A^^m-t^t.t.%iz. 
m2<Dy(iy7>(A(Dmmmizms(Dyty7^j^t:mmL. o) iiicD3fe>^r-rA 

J: t)fH 3 (D^yy ^ A-etl^tl<Z)^S«)3X^* lifsftlTb^^^ fe^l^-T -5 r t 
©Hi (D^tv'T-r Ljj: UH3<Z)3t7T-r ACOSS LgSrM < ^--5 3 i: 

[0 0 17] 

ic-^S ^ yr4 A^m^ it. :^^m \z^^%yT^ ABm.^mmijmiz 
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tlT^U. HI ©3^7 T-r AC7);R$ Lj U H 3 :7 t AOO^R^ L37()^Mv^„ 
SSi^^Cli. 3fe-r. lll<Z)^^^;R:9•ffi[^»D^^3J:t^*H2(^)?'S;R:9'tSc^»D2> J^e>t>*{c 

, mit^ti^^^^^T^ ^■^^m^<DmMfM l t ota i ^ xf^^mM^mmtm 

[0 0 18] 

sti, 't(D^(Dmm(Dmz^m2(o^y7 4A(Dn-^L2^-^^^-v&^. -ebr 

[0 0 19] 
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Lj) d^o. ijeAT"e^e®*Wji (0. 0 3jt^TT'fetii«{c^fjt) -es>u, 

[0 0 2 0] 

5 5 fimvmMi&mm (mK^mM^mmD^) 1 7~+2 o p s/nm/ 

[0 0 2 1] 

^>r-^;i/5:S^^i-§:^^£T^^oT, (1) ^ 1(7)^6 r-Y J:t>'m3 CD)^^ r 
LgC^H 2 (©^:7 T /'?(Z)-j^M{c^ 1 co)fe 7 T-r A §:^M-r -Si: ii%)tc, ^2 

(D^y 7 ^ A<Dmti^mizm 3 (Dyey 7 4 A^muLx. ^y7^A^^^ii 

(3) ::®3fe7T>f A^33lji»$:^tS:*feT3^>r->r;i,i:L/, (4) ^(Dyt^-yjviz 
3t:7T-f AC?);R$ L^J: ^}m3 (D%y 7 ^ A(D^^ L3S:^< f S 3 i: S^Mil-T 

So 

[0 0 2 2] 
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* 7^ Mtl & ^»T-t -5 =fe © 7? & -5 = 
[0 0 2 3] 

[0 0 2 4] 

*ll^g?^^^C^S3^7r>r/^'^J2lg&l OCDMHT-fe-So mm (a) tt, 316>'T 

>r>'^^j2issi o®«^$:^-ti§f"efey. mm (b) ^t^r^f a^jIjs&i oc^ 

;R#^[nllc?C>ofel«^iRr9'^(©r9-^S:^-rilfT'^»J, HfEI (c) a, ^y'r 

-TA^izlS&l 0(Z):^^^InI{C|&o^ll^tW®«®:9^^5:^^ia"efe-5o Z.(J^%V 
r>f A^jHS&I Oli, —Sggl 0 a;()^e>fl&3§gl 0 b^JlJC, Hi ®3t7r-f Al 1 
, ||2(Z))^57T>rA 1 2^J:t>*||3C03t77-f Al 3 i^^MM^ tlT«^^ tlT 

So HI >'r>r A 1 1 iill2<z)3t7T>r A 1 2 ^iiisvNiciift^g^i^sti, * 

W>2.(j^%yr>{n i 2 i:H3 ©3^^ r-f i 3 i:^i3LV^^cilfe^g^M$tlTv^ 

-So 

[0 0 2 5] 

Hl®3t7T>fAl Hi, '»#3t?g:R (M;tl«:Rl. 5 5 Am) ^C^V^T^^lE 
ff2"^'*>'J> ;R$3?)"^L2"e^So ||3(Z)^7T-f>'^ 1 3 tt, ||l(Z)3t7r>r 



1 0 



ffiiiE# 2001-3079327 



4t2001 — 027217 

mi] 

D^<0<Di •••(la) 

W>A —(lb) 

^^2<^^i —dc) 

L^<L^ —(Id) 

[0 0 2 6] 

[tK2] 

L^'L,^L^^L, -(2) 



Z>_.Ml±^i]±^ ...(3) 

^-S^-e^^n-So r(D3^:7T^A'ejiS&l 0:«)^^S;£3t>5r->^;i/lc-^^*i^fe(D 
T^-5«-^{CJi, ^7T-f A^j^S^l 0®^#:®;R$ L^jj^3ili5 0 kmT'feU 
. %^T-{)^'^m^l 0®^#:(Z)5I^^iZl^;R:$J>ifcD„e3„<Z)im^^tli/h^V%'fai::&^ 

1^1 0cD^^(D^*lfl«^«^fc1i*'^mM®|g^«D„ea„i:^SJ:e»> #^^r>f A' 

11-1 3®M^^M{C^^'V^T, #3^7T-rAl 1-1 3<Z);R$ L^-Lg*^ 
±Sa (2) ^ S j: t>* (3) ^ {C o T ig^ $ 4X -5 c 
[0 0 2 7] 

^fe, UlCD^y'T-r/tl l(D;R$L^i:||3<D^:7T-rAl 3(^);R$L3ilCD 
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^^0,1 ..-(4) 

[fits] 

|2-s0.03 —(5) 

[i!t6] 
XjslAm —(6) 

^ S ?i ® jS 7? ^ -5 „ 

[0 0 2 8] 

o iri® (c) it. y^mmj^mizm^%y7^A^m^io(Dm^^^Lx\^^^o 
^ti^^^ytyr^ A^m^ 1 0 (Dmtm l total ^ x^^^m:^i»wcmtfm d „ 

ean^^*^''''^^ ±13 (2) ^J3«t:tJJ (3) ^{Ct^^o T, Il2 (5D3fe-7 T-T A 1 2 

L^ti^mM^n^ (02 (a) ) „ t.t=.. ^(Dt^. mi^^n^^^^y 7 4 A 
1 0 KiBi-f^m 1 ®3t7T-Y7'^ 1 1 i5^tj^m3(D%yr4 A 1 3 -eti-e'ti 

12 ffi|I#2 0 0 1 - 3 0 7 9 3 2 7 
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[0 0 2 9] 

L 2® 112® T-f A 1 2 r(^||2(D3fe7r'f A* 

IC. ||2(Z)3l&7T-r/'^' 1 2®fifii^ffi!l{C:RS (L3+AL3) <D||3(Z)3^>'r-f Al 

CO 0 3 0] 

-euT, mi®5t7T-rA'i 1 fej:tj^ii3(Z)3t7T-rAi 3 -eti-eti(Z)^§i5(Z) 
m^^^^tt-fBTtiA^— :6-A^tjfiTati-5 (02 (c) ) . mmmzmi^ti^yey T ^ 

A 1 3(D:R$*^L3il$tl-5o m}Cj:U> 3^:7 T A^itl^ 1 0 l^'tlSIt 
^ L total ^^^-^^^"^^^^ l|l(Z)3^7T>f/tl l®;R$LjJ:y||3<Z)^>'T 

mimm(Dmtfm d ^^^^ ^ -5 . 

[0 0 3 1 ] 

-ebT, z:c?)ii2<7)3ie:7r-r>''? 1 2<DM5§^icg?i^$tife|gi ©3fe:7T'rA 

StlT, ^^^r-fA^illJ^l 0(Z);R$*'J|gft:RL^Qt3ji:3 4x-2>ri:{Cj: ^ 

>'T>r>'N*^jiS?&i O(^^^^;R^t!c#ii^*lrM«:0-«c^tf#D„e3„h;&So 
^flTlcj:»;3^7r>rA^mi 0O;R$:«j^tg|t;RLt^,^3ii:;&US;t-rti«. ^ 

1 (7)5^7 T-Y^'< 1 1 j:t>*l|3 (Z)5^^T -f 1 3 ^ti^tKZ)-^ 

[0 0 3 2] 

3(D^7T-r A-feillS&l Oti, -^1 0 a*^eJfa^^l 0 b ^-©-^3^ 



1 3 



ffi$E# 2001-3079327 



#2001—027217 



(D^m\Z'&^mz<D%yr^Ai2}iit^X. H^KtB^*^:^^ < (±fB(lc)^ 
3(Z);R$ L3;()Ut;«^^I^M<^oTV^§<DT' (_hfB(ld)^) , m2.0)%y7^ 
[0 0 3 3] 

0. 0 3Je^T"efeS#^ (±fH(5)^) iCli, ^iliJ^^^^^^^lCH-S^jQl^ffiCO 
[0 0 3 4] 

[0 0 3 5] 

m/ k mT' -5 ^> > ^*;i/=E - F3t^T-r A-^fe -So ^ 2 (D%y 7 7^ 1 2\t. WL 
«1. 5 ^ fimXW.^^'^m m2(DW.^^'^m^2^ *^-4 0 p s/nm/k 

Oli, Lto^3i:^^5 0 km-efe M« 1 . 5 5 mtC^t-t-SmMcO^t^^g 
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StiSo ||i®)t7T>fAii F^fe-^r^TA) (Z);R$L^ 

tt3 2. 5knii:$tl. ||3®^-7T-rAl3 (i/ > K)t 7 T ® 

[0 0 3 6] 

m2||SgMT'tt, mi<^^y7>(^^l li3i:t>*ll3(Z)^>'r-rA'l 3^tl^tl 

km-e^-SM^H^nT^fc^T-f AT'&^o H 2 ©3t 7 t A 1 2 tt, m^l. 5 
5 At mT'M;^:JM5:ffl (ll2(Dii^:S4>i6:#D2) ;{)>-4 5 p s/nm/kmT'&S 

^mean*'^" 2 p s /nm/kmT'^-5o ^LT, 3tl b(Z)i5:ffi{CS-:5 V^T, l|2 

tfe, ^KD^yr^Ai 1 m^^nr%y7>(^i) l^«3 2 kmi: 

Stl, m3®3t7T>YA13 (M5^3T3t7r-f A) Lgli 1 k mi: $ 

[0 0 3 7] 

3tt, *^ife?^ffiiC'0^S3fe>!r~>^;i/io§g5t:&^®m^llIT'^So IHiil (d) it 

[0 0 3 8] 

1 Oj-l 0 Qti^:^U^tit=.^(DX^^X. #J;t«ll|4 lc^bfc<l:e>^{^®^5tS: 

m-t^. yty 7 4 ^-^^m^ 1 0 ^it. mi(Dytyr-^Ai 1^. m2(D%yr^n 

1 2„fej:0||3®^7T-f Al 3„}«)'J|IitC^^$tl7t%(Z)T'&y, JlxEL;^:*:^ 

mmm\z^^^<Dx-&^ {n\tiiikAiQy.yo:>BM<^m.Wi. &.rnm. ) o -r^ 

fc*., ||l(Z))^7T--rA'l lnfeJ:tJf||3(Z)^-7T^Al 3 n^tl^tll±##3^?fi^ 
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1 3j^<DM^ L^itm^K mi(D^yT4Al lj^(D^^L^iim3(D^y7^Al 
S^CD^RS LgilOiib (Lg/Lj) it. ^MiZitO. IKkrX'^&^J. ^^J^MlZlt 
0. 0 3J2ATT'^-5o *fe> 113 (Z)^:7T-r A 1 3„<DS$ Lgli 1 kmJ^Tl?^ 

[0 0 3 9] 

■^n^^^ytyy-i A^mm lo „(Dm$mL ^^^^ j ^ t>*¥i^iK;Rdi>^tsitiii d 

mean^^*^^'"^' _t:iH(2)^^<fc0(3)^lce^&oT, H 2 T A 1 2 

^Lg^b^^^stis (03 (a) ) o ^fc, mM-^n^^^^y7>( 

A^jHi^l 0„{C^l1--g)mi (7)3^7T-rAl ln^j:t>*||3®3fe>'T-YA 1 3 
[0 0 4 0] 

L2<Z)^2(Z)3t:7T-f Al 2„3b^«;«Stl. Z:(D||2 ®3t7T-f A 
1 2„(Z)-M{C;R$ (L^+ALp (Dm (Z)3^:7T-rAi ij^^'Jg^gg^ti'Siii: 

=b{C, ||2CD3fe7T-f Al 2n<©fifii^MlC;gS (L3+AL3) (Z)||3(D3t:7T>r 
/N'l 3j,A^g^M$tlS (1113 (b) ) , ;RSLp lu^^tl^tlit±mLtcm%^ 
^■rSfeCDT^y, ALp A Lg-etl^tlliOJgi^i-e^So 
[0 0 4 1 ] 

-g-L/T, z:<DJ:e)J^^7T-r A'fej2lJ2& 1 0^—1 Og;()'J:^fee5 4xT3^>!r-y;n 
t^ti^ (03 (c) ) „ Z(D^-:fMt(Dmz. ^y 7 ^ J'^^m)^ 1 0 1 

Og-etl^tVlCOV\T> HKD^^y^T-f Al ln^i:tJ«||3©3fe7T>r>''«l S j^'t 
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X'lt. ||l®)^:7T-f Al ln<Z)SS*^L^il$tl, ||3<Z)^7T-rAl 3„0:R 
t-^n^tt-^iZ. UlCD^^T-f Al 1 LjJ: una ®3t7T-r A 1 3 

[0 0 4 2] 

>f Al 2n(3D;R$ Lg^b^^^-^^So ^bT, ZKDH 2 (Z)3t "7 T >f A 1 2 
JCg^i^$tlfemi(3D3^>'T>f Al lj^iS^XymS(D%y7>(Al 3n^4x^tl«)^ 

[0 0 4 3] 

o m^it. ±mmmmmizm^yt^-:f)vix'it. %\(D%zrr>{ jt \ i^-i 

lgfeJ:t)f|S3(Z)3^&7r-rAl 3^-1 3g-eti^ti®##3tS^«lc^l-tSM:R:$}' 
tS:>IBDjtt|^--e$>oT, ||2<^)3t:7T'f Al 2^~1 2g-etl^tl(^)^-^^?^;R 
JC^t-tSi^^;R^fC'fiiD2%|eI-T'fe-5hbT, H 2 (Z)^ r -f A 1 2^-1 2g^ 

IfiD^t^T'TAl lnfeJ:t)fm3®3^ ^'T'Y/N'l 3 ^^tl^tl^^^TSr^-tJcffiD^*^ 
|^-T?&tlli5^^T'feoT, ntCJ:oT?S;R:$)-tS:#Dj^D23()'5M^o 
T%J:<, ^fe. A^^-^ ntC j:-oTl|2®3t:7T-rAl 2„(D«$ Lg^'^M^ 
oTtj J: VN„ 
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[0 0 4 4] 

mm Mm 

A ^ <fc o^n 3 c?)3fe -7 T >f ti ^et^cDnmaymj * tc tt^pfti fi^-isfi'^m^-^ ti t 

® ^®tJC J: y 5t 7 T >f A^jtl^* - zr)]y(D^^-hmt^^ L ^^^^^ t/^V 

ciai] 

:*:|IM?^^{C'0^^3t:7T-rA'ejzllS&l O®iJi0^01:-fe-2>o 
[0 2] 

[las] 

[a4] 

?S^3fe>5r - Hrffi® 1? -5 o 
[05] 

3fe>!r - y'jvmMMm<Dm\s^^Mm t- ^ a ^ ^ » 

[^f#(Z)Si0^] 

1 •••3t>^-->^;i/, 1 o-^y^r-r^-^^jHi^, 1 1 -m 1 (D^y 7 ^ z"^. 12- 
ii2®3^7'r-rA. 1 3 •••ii3®^7T-r>'^. 
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